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(57) Abstract: 

PURPOSE: To perform efficient operation for designing 
an assembly by operating two-dimensional shape 
components and three-dimensional components together 
when the shapes of respective components are operated 
in component units in an arbitrary level. 

CONSTITUTION: A component A is regarded as a 
master component and components B and C are 
arranged as slave components below it; and there are 
components D and E as slave components of the 
component B as a master component below the 
components B and C and components F and G as slave 
components of the component 0 as a master component 
are arranged. The single component D of the lowest 
order is a three-dimensional component and the 
component E is a two-dimensional component. Further, 
the component F is a three-dimensional component and 
the component G is a two-dimensional component. 
Consequently, when the components A-C in an 
assembly are called, they are displayed as component 
including the three-dimensional components and 
two-dimensional components. Consequently, the 
two-dimensional components are operated in an arbitrary 
level while including the three-dimensional components, 
and the operation for the components is efficiently 
performed in the CAD system. 
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1 . 

^t^ll«(Ai:?^0A^<Dn-e29C7ceA-(Dlt 
i&Oiafti5('rKKfll«&«l«r«0Aillft7 r 
^>t^i:t:«it. ISk»1fflS« J: t^ftatfflHC J: U 

i5An& (ifi u ft «K if fr 

^0A<O2«r7c»4ftt±tt«A<D«A;'r 
%t7V^. 2 ^icl&«(ft A ^ 3 9C7C»«(»A & t 
ttfff c A D v;^^ A. 



3 . nmommtitstm 

«&Attfff C ADi/A^FAlClO 
•t*C. «S[<toO|RttftSfca-Cftec AD i^X?- A 
C*?**-C. 2 ^7e»<R^- * fc 3 ft7C»«ff- * 
ttttia^bTftjtefilXAtttfCAD&^JS^^AC: 

n -r 6 4> 0 -e j& « . 

*) t: ^ 9 7 £r 7^ ;^ ^ 1/ -< «K0!> VVJbtc 

J6&i't±. 8 0C7&I»«(««6 2 ^5c»«(^«^««l4a 

*. 2 9c7£ 3 9ti&»«( 

coftl^Htt frilmr 6 ft J: ^ (C LT. 2 9cic»ti( 
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ft & C t: ICit 

t*. ^^«T2«c7c^Pttft«^^^^A*^«»^' 



»nfl¥4-195474 C2) 
asA. 2^jc7c»«"etttfufc»*<ctro#-*coii 

Kt<OiPA]»^ HfiLtf. :*:|lifi<0»AeKa:«-9T 
ft*^<341iT. -ot^M A <rili«-r ft Z k «J 
ft. tttt««*CADi^x^A*cJ;y«Atl8ttL 

»fti-ft»^u:. SA&((c tff^c^as uTf^fk-r ft 

m^^Atitt. »A«13C A^ ft AfOftA-C^ 

i^m-rii^ttftft • 
iiA«iPAi:«rc;mi/rKfftTft»^tt. 3 

7£»«fe2nC7Ctra-4C»»tt:lif^-Cftn«A 
<. CtiD^^iCti. 3 Ikicttfll^ k 2 IkTCt^^i - 

tlb^b, ftAdlJA-r ftftAtt, :;|ciia(0«^ 

nfticl9o'cis»). "s^ftAttiiij^Aii^tT-eiv 
'enas^iiJiAti«:tt«Rff^KK£nrv>ft. 

>s<R3ec*v&. ir<^)Pi*-eiiiA«:^tfm-r36*ic* 



itA<0flD-Ctt¥1irBk^*J, «A^<4c£:UTtt«i 

maki^ftrk^i^ft. 

a-*cJ^iC-rft3&»*#it««>»Artfcc»«r« 

ftti:fi^]fi^^lit*ibft . JbftfBAir3^7C 

t r ^tt-r fttf^H At 1^ ft • CCD^I^* 2{fe7cfl$<^ 
ftJ|L|C2^fttra-K:ili5tt-ft«ttTttT + i^T 

sjkTfeffiflB'C^ 2Ufex;trA-«>tt«fe*il 

UJ^fti^kttftJi^lcfftXkt^iC^K'CJbft. 

2j*COV^T©K<jff»««*vTlBe"r, 
A«)fi#it3^6 6ftCXCAt;a»f'rftCADVA 

^ACfctam-cftOik^kkOBaASAft. 

#IS«OBI»ti:. #K0iPA«'^ AftfiftAic 

%««E*itT«f^-r ft c k )af«-eft . J:yj»*«*c 

ACDStt ftft«&AttttCAD&^X 



jic e ««i 6 s^'r ft 4=ii^^iei^ Astt 
cADj/x^i*tt, *llifi-e»A fcll«l-ft »A 

llJiTiiA«ti[»cmtKftlif^'eftft«L£A&tfc 

ADi'J^yA-CA-aT. 2^7cJ&tttl*-3|5A*^ 
»A»tt^T'<i^k. 3 fticJ&«%»o»A^» 
AftJtt 7 T ^ /i/t . «-WJiOt5 A - k 3 ?k7C* 
«|lk 2AietrjL-k«9ttKHfi(t;nKt'fill$4t« 
SJ:l^ftl»Ai:^»At©IIIT2|fc5cea-<0^ 
ie?ll»lcj5trBKflltlfel»«-rft»A«A7T/ 
;utfc«iL. <9:13«||feJ:tfK«flHllc* y HA 

'^ftAC!>2 9c7£iB<ittJ:tft0SA(O^J&^ft2 0i:n: 
tra->clft»ur«acrft«»ift«i: ftfri^. 2 
lk7c)»«t»Ak3ft7&)^t«ftAi:fr««Ettf«fc^ 
|gk*rft r k «tttt2:-r ft* 

ri\tcJ:ntf. «itAttttCADi^X7^A*cta:, 
2 ft AC!>»A»« r >f fl^ t . 3 
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hztt. #ltJiiOl5A cr C 3 ^TcAil^ t 2 9cic 

amis xx^mmnmuix . i^Amtuiu ^^xiofte 

C2*5c»tt»Afc3*?c»ttl5Ai:t«ftbT 

(:«^'T»AJVl<ftK:«ftA(Dl&t^6iif^'r«>«^ 
ic. 2 9C7c«fK0A2: 3 ^TC^t^flKA^ t U 
Tftf^-r « ifift-Cft. filtA<OStta)lif^«:« 



»nn ¥4-195474 (3) 
»Afl5M-cc!)2j^7ctra-^^i60Bffft»treK 

fffHt. ftT<&<Dft(A A±tt90AK « tMR 

JcKttiCt *CJ:y . 2tfci£i&«fe<:4f©2!fc*tf 

A®2K?7Ctra-fc3*7£ft«»t«)ffi«W««: 
nt-ra»flril. J5i:i^«ISAk^»A t ©wr© 

A<D3*7C»«tt. KK«lftCOil»Ai:^iiAt 
C5BBC!>«rt?««*»6»±tt»AW3ft7fcm«»»C 
ttftiemi' « r ^ sBf^r ft . ill^A'C^ 3 ftil; t:r:i 

* « , fi 1 Hk:«v^T- 1 ttC a D*«cja«», 

2 14 if ^ 7 y ^ ^-f X-/ 1/ >r t?* & . 3tt2ft 



ft»«0»Afc<IIS"r*2ft7C«A»tt7T-fn'. 
4tt3ft7cJ&tt<«>»At»«l'r«3ft7£»A»*ft 

»AII*fll«7T -f /J/4 ★«ai'C«fi 
ftllA-r6»A<J!>il^H«i:e«f»«*»*ft*^ 

fl!)»Art*c8ftitA««i:2fticl^A-05tt« 

* #v T « • 

C A D*(*:»«» lit- J^««m««»ll» 

^AVS^Vt^n-rtVCOtt^i&fT^^- C A D 
-f 2<0*«AC!)»tttf«m«nft. ^^y4v0 

r<xyu-<2tt. awwarcnit© •> V K »> 
««pj&»iv, tv-rn© > K •> n» A® 2 *7£ 

JP«*«i5%-r6 2ft7C»^^-i=' »A«>3ft7£i> 
ttft«3S^*3ft7ctra-i:J^«y«*^^*^*- 



yKO0!>2ft7£kra-*fe»±3ft?cl^ 
a*-r#^«>»A*&ttfiXtA©AACDJ!»<i^]S(2 

2 a J: t^lB 2 b 014. lBAIIAfffia77 

#ftA<Ofti^ft«lt. «IIJI<9ff A:r2:S^& 
t^&3fticift«ll^£i2|k7Cfc^A-iiOttB0Sfi«: 

strflUBtoj-^Tv^e. «^tf. ii2«Hic5t-r 

J:^k:. 0A ACE>ftl^fllltt. #-{ili<OftA» 
4»21»ctti^r. iEDSBtC^-r «lftl$ftl8 2 2 . 
sfCIBBlCl^r «tt»(i<B 2 3 » ;6flSfl9^tf'r« 
fti»flllR2 4 ^ if ]^6IIjA£^T ttCD0A 
B. »AB>COV>TtiPliltfib*. *fc, »AD 
*CT>V>Ttt. 3ft7C»«<0tSAtft-»Tir^6©-e 

ttf^ftnitl^o r v'^fr^. c cT«>4^0A«lsti& 

«lltti«IAB*»«^3-K2 0*:tT#^e»n 
ft. »A»««« 1/ 3 - K 2 0 tt. «.»ArklC 
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-e 2^7clf 3.-0^i&KaKftiit-rfiCft«2 9 i: 
iQKSrf 6 tvTi^' e . r(DKK«IR29tt:. 

ftAT29c7£k^A-£E>CK£:4toT4$0. £1x6 

HAftKi u 3 - K 2 6 a. mmmt^m& 

iKAi:t«-UT«oTai5iT«6*^tC-r*fc 
ftAV%fll4BU3- K2 0f^ic#2ifc7ceji 



!5Iin¥ 4-135474 (4) 

tf. 10 A E 0 2 »7Cl»<X>t . iPAE «>lltAQB«1t 
l|U3-Krt©tt»ftli3&»6i:tt(D«AB-C<5 2 

««li]^i&flftABti!>itill(»cKlfty«C£:K:J: 

yi7-^. ii»A B r ^i^^£:-r 6 2 ikTc A 

Ki^±fit(OftACDlllItA)6^4»6«^lcO:. 
ft-r ft r jafs-e « a . 

liSVtl. -T-ftAtD 3 A^ 
3»7ClfA-icftmrft^<e)flOtt«ieiltt«&^ 



ll^«e0!)0A7T^A^d«e^ttAti93ftit;«»tK%4l 
HTLTAAU, |JtC!>Ayyy3 2K4fV^-C, 

A»c«»t«iifi«icKii-rft • ^icxf^vysB 

izibw^T. ]ClcJ:ttCDtlA]&'^*ft V^tfg^ t , 
Kic±ttOilftAi»^4b x^v:f324ij; 
oT. Klc^ttCDttiPAO AH^iciElir ftfi« 

is »t e Aiiic « tMcmr e . 

fB4Btt:. 7iBACD 2 9C7C»4( t:ftJ:tt»AO 

ft«ti5i^7 n-^^ - h-C*ft . 
a«tR9i*rft£:. »-r. sr ^4 l ic*?(.>t. 
2 «t7E»tt<Dl9A 77'<^«»6^*A«>2;^7C^ 
ttt^mUTA^EjU. ekfi!)X^y^42CJSV%-C, 
Utt^'iBao 3 9C7c}l^«(Oilli(9Kicff«r ft. 0c 
IC. 7 :f 4 3 IC SV'T. iia^tlACDiltt A 

tCi^ltftAAJKlCftH-r ft. -etT. ^(DXT^s' 



:/44lC«;i'T. KKffflB»cJ:*i«fiA(cfe*ttft 

itf j&oD 2 iKti: a - * »«"r ft • x^-j-f 

4 5^d&v^t:. KK:i:ffi(DilA»*«^ft9i&«fi:n:£ 
»C±tt©ili5 A ft X5^yy43 
CRoT. 3e»C±tt(0ilftA »C|?ttfttt«»»Cft 
H-r ft«l« fefr^ . J^?- y y 4 5 CDflJgr 

H*C±ttfl5«lPA?a(««:fr^i:W:K«Kfti:, Xf^y 
y46tCii*. 2 ^TClTa-JCiatt^ftA t«» 
-rftfi«%t?i'* -ttOfiflftHT-Tft. CtiE)i: 

ftftA(c«»tftttff»ciE'e«il^ftjft«KilfcfT 

i^, j^lt-Tft 2)Jt7Cl^a-IC«Si"rft. 

«5Btl. ;tcilifi t jA-rttl^A<OiPAIIlAfeiv^ 
-ril»fllN^*M t R^-r ft B-C« ft . »58»c 
C C TCOmDCAiDlllfitt. ASAAfi: 
ilgPAtU. -ea>'^<»A t LT TttlcKA B i& J: 
UE»AC^CK« tvft. K^iPAB l&J:aeAC 
tfDTfitlCKt. 0AB«fllOA^-rftTtt«-7fPA 
CDftADJ^JrCFftAEse^CS^n. IP A C ( C » 
At*rftT(fttiD?^ftA»9AF£J:C^f»AOi^C 
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ft&r^O. ftfi E tt 2 ^TCJ^t^^ft&T A « • 
fit A Ptl 3 ^7cX^«^(0ftAT« U . itAO 

ll$4i((0ffA«^#<nfe9A^Ui(^«nd. 

||6aflg, il6b|8, f|6cB* ff6dB, HI 

B6B09;(c||iftt«-reei3^A0#SAt^5 7 

&ii'rB-CJ&6. U -< ■» 6 0 K I*. 3 

JkTC ti^ A - 6 1 « >r V K fc . 2?^7£fcfa-6 

20D*>^vKr:tf(n]fr'n. ^iVJfottAifi^^ft^^d 

2(fc7Ct:a-^BBt^* iEBB, 7BB. 
lS^t^arBB«!)3Bffia)^^BaD3Q^f(jgt$#i«<|: 
^icBrftSii. 3nc7cfcfa-tt. ^i;i«>«3gS*v 

ii( « n r v> & . 



Jinn ^^4-195474 (6) 

|l6«Btt. ttA AT^t^ai U /t«O#ftA<0 
BBSItBOilntBBOM « -3 r & . B6bB 
J5i:Uit 6 e BU. -e tv -f *v S A B « J: IP A C 

ript;m ufei»«)i5^fiDtBT**. us 

d B^ J: CFB6 e Bit. -e tv ^ n ft A D ^* J: S& 
AE-eiytfaib^ii|Ct>ATtt«>ffA04tAB'eJb 
U. Be f B«i:t/fB6 cBtt. ftAF«»^^t^ft 
AGTi^t^ffil/^^OftTtt^iPAfOJIlABTib 
2l|lc5t»*t©BAtt2»7ce'a"6 2»C<0^ 

mACOBADC!) 3 0C7Cf&«t 7 1 (B6dB)^^ 
J^U^II AflOftA P « 3 ^7ci&4« 7 2 (B6fB) 

fiB«Bictt-p -CABieil (B3B) 
fi3^B0BA«!)— ftfe UTBS^^I^^* KOllllB 
<0»AA-CI** S^^TctTa-ei (B6«B) *c 
ftmd^.. B^fiia^BiOlP A B Ttt 3 ^Tct^A- 
63 (HGbB) fcCftstSn. ftABltB 
OB A C-Cfct 3 9;7C - 6 5 (il6cB) ^ il 



29K7£»«»BAtr3V>Tli, mKtt. #A® 
«SAEO»tttt, B 6 e B^Ci^t" * ^ »C, *A-e 
«!>iEBB7 3» iPffiB74, :6BBB75i:LT 
2 IkTC ti' A - ic Aw « *vr t> 6 B»BAB<0 
ftABOHStt L'C2?t7Ct^i-»i*a%«^*» 

^(cttjBffKii (B4B} sn, BebBicm-r 

Jt^lC. ♦JI><^tBW 7 3 , 7 4, 7 5 *s**v-r*v 
«BVB. ¥BBt JEWBK<?v*T«m«*v*. 

B 6 « BcDBB13CBTttl»t;B«ieil£ 
«-»<ftBlB 7 3 . 7 4, 7 5 jtfS^n-eiviEIIfa. 

At3*n;»ttBA%«ft6ltXlif^'rertas 
•et&coT, cADi/;?.^AK:fcv>risAa)B# 

■Cttife<, -e©Bt taR t«:w«BlC«i^T« 



nmL^Ji^K. :*:BiS >c J: n tf . 3 Ik 
7C»«-C«:rt*vtf«tt-Ct«:v^»^tt3|?C7cl&« 

< Bf^-C# *0!>-C, »f^tt<0 Av^ C A D A 
(BBTft 
4 . BB(Offi4L$B49 

BlBtt. 4:B^«)-|tttB(C]»«)»^&e5:tAtt 
ttCADJ/;^f*A<OIIBBfft*w<"r"/n v ^B. 

B 2 « BS J: tf B 2 b Btt , BABlftfllll77 

— T if hO — Bi:»«'tB. 

B3Btt. ?^BA«> 3 ^Tcl&t^t ftiittBAO 
3*7cirjL-»cfl5t'r&fcOOBB«il««»5i 

B4Btt. ^BA«0 2 9c7cJ^4K & A JittBA© 
^rrt?"r62«txl^A-icBwfefei«>OBBftil 
»« t m-r 7 o -f-^ - ^ . 
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